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THE EVALUATION SYSTEM FOR THE AMERICAN INDUSTRY SECONDARY SCHOOOL COURSES

Introduction

Throughout the last three ycars the American Industry'Proacct has been

developing and ficld testing a secondary school. curriculum which has as its .
.. central purpose the study of industry. An evaluation system was designed and

refined in concert with the curriculum development activities to provide data
. for the various curriculum design decisions and to measure the effects of the
study of ‘American Industry._ This evaluation SYSme,lS describad in later
sections of -this paper. The folIOW1ng section gives a brief overview of the
American Industry rationale for those who have not been exposed to it before.
If the reader has already heard or read this material; he may desire to page

directly to the scction entitled "Evaluation of Amerlcan Industry Courses."
. This section gives the rationale for the evaluation system developed for the
.. Project and outlines the types.of data collected. The concluding part of
_this paper presents several studles bascd on sclected portlons of the 4nfor-
mation gathered, - EEREE

LN

'Ratibhale for the étﬁd& of American Industry

:-During the 1962-63 school year, several .professors at Stout State
University initiated a series of meetings to discuss ‘their concerns related
to the content and scope of the existing industrial arts curriculum. Out
of thesc discussions grew the rationale for the study of American Industy .
Enbodied in this rationale were four basic tcnets rolatcd to the source and
ngture of content to be studicd.

. The first tenet identified Industry as thy source of content. Industry
was subscéquently defined as "an institution in our socie ty'whlch intending. .
to make a monetary profit, applies knowledge and utilizes natural and human
resources to produce goods or services to meet the needs of man.!" Obviously
this definition encompasses a wide variety of business enterpriscs. To
study each one would be impossible. However, the discussion group noted a
nmunber of similarities among all enterprises. For examp]e, merchants,
autcmotive dealers, mamufacturers, contractors, scrvice stafion owners, and
fafmcrs have to apply'management technlques in -their businessecs.

. ‘The trend to tho study of concepts-in other curriculum arcas reinforced
the conclusion that a divérse set of enterprlsﬂs could be reduced to a set
of meaningful concepts. 1In addition, Bruner's work (1960) indicated that a
discmpllno has an underlying structure which interrelates the basic ideas
found in the discipline and lends cousiderable explanatory power to its
postulates, concepts, and principles. On this basis, the decision was made
to analyze a varicty of indus trias,l'to isolate the concepts common to them,
and to identify the rela olonships among tho concepts. After considerable

Iyhen used in this manner, industry refers to a group of enterprises
or businesses engaged in producing or servicing thc same typc of product such
es the auto industry or the TV repair industry. American Industry refers to
the institution identified in the Project's definition of Industry'and includes
all 1ndustrios that cxist to make a monotary profit. .

J's\. .
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'in terms of thc conceptual structure of industry.

~2n

study, several hundred contacts with industry and labor lcaders,
and considerablc discussion on the part of the American Industry
staff, the concepts and structure depicted in Figurc 1 were
delincated. Tho concepts on the inncr ball are thc oncs Industry
uses directly to accomplish its goals. The concopts listed ih

the outer ring identify the cnviroument in which Industry operates.
An interaction relationship exists betwoen the concepts on the
ball and those in the ring. ‘

Tencts two and three of the four mentioned proviously arc
related to this structure: (2) the study of American Industry will
be concerned with the, structure of the knowledgcs of Incdustry, and
(3) this ‘study will also concentrate on the concepts of Industry.
The remaining tonet stresses the inclusion of problem solving
expericnces in the American Industry curriculum.

Three secondary school courses have been designed on the basis
of this rationzle and the structurc, The first course, Lovel I,
introduces the student to the basic concepts: of industry listed in
Figurc 1 and gives him oxpericnce using these concepts to solve

“industrial probloms. In the sccond course, Lovel IT, .the student

goes®into groater depth in each of the concept arcas and becomes
more involved with the actual flow of activitics and ovents in an
industry. At this lewvel, he also encounters morc sophisticated
industrial problems. ILevel IIT provides the student an opportunity
for individuzal study and an in-depth problem solving experience.
He is encouragzd to sclect a suitable problem and investigate it

A1l three lovels are’ viewed as transitional subjects between
general and vocational cducation. Their goal is to provide
experiencos that assist the individual to make wisc vocational
choices, to understond his chosen role in our complex industrial
society, and¢ to be a produchive member of socicty. Only the first
level is viewed as a required course. After this point a student
may decide to continue in tho American Industry sequence or elect
to take any of the othor programs available in his school.

-

. ?A more detailed. description of the Amcrican Industry Project's
rationalc may be found in 'The Establishment of American Industry as a
Transitional Subjcct Botwech Goncral and Vocational Education' authored
by Wesley Face and Bugone Flug, Co-Diroctors of the Amcrican Industry
Project. '
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Evaluation of.the American Industry Courses

Purposes of the Evaluation

Will students have significantly different conmpoiencics after
. studying this course? (Can cighth grade students read this meterial?
Should this lesson contzin more detail? Why was ‘this activity success-
ful while the first onc failad? These and similar questions challonge
curriculum developers and cvaluators. And, the American Industry Project

The first question may be answored by measures of terminal behaviors
in experimental, quasi-cxperimental, or time-scrics oxperimantal studics.
However, the other quostions listed require additional information. Most
of this information is rolated to the inputs into ‘the instructional
setting and the teaching-ledrning activitics that transpire in this same
setting. In mony ways this information is analogeus to the data required
to make scicntific managomont decisions. ' , -
As the Projcet bogan the rescarch specialist identified soveral
) questions germanc to the cvaluation. Most of thoso wero associated with
the outcomes of the study of American Industry such as the ability to
. think conceptually and solve probloms.. However, aftor the data for tho

K first term had been analyzed, a mixture of positivy and negative rosults
caused a further oxamination of the scopce of the evaluation. Additional
(j\ questions which omphasized the gathering of data pertaining to the factors
oy

that influenced the torminal bohaviors of studonts were defined. Then
the ovaluation system was revised to provide the means to collect the
Information required %o answer those questions. Not only did those
additional data assist in illuminating the critical factors related to
the ond results but they helped t6 identify problems in time to tako
corractive action prior to the end of the school ‘teim. . ’
The complete evaluation system proscntly cmployad by the Project
is described in the next section. Refiember that it was developed to
‘assoss the outcomos of the study of o new curriculum and to provide
management information to the Project stalf., Each instrument and data
gathoring device was solected and designed to provide tlie information
‘roquired for dacision meking end answering the critical questions
associated with thc dovelopment and teaching of theose courses.
It is impossible to overemphasize the importance of distilling the
critical questions and identifying the essontial decisjions as the basis
. for the design of an evaluation system. Even if it proves difficult to
obtain information for some of them, this very fact will stimulate the
researchor to further development and encourage crective ways to garner’ thd
needed data. ' '

1]
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vwas not unique in this respect in that it had to answer the same questions.
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Bvaluation Domains and Procedures

Early in the design of the evaluation system ohrvc domains
were defined in which to collect data. The ingredients domain
_encompasses all of the inputs into the learning situdtion. Examples
" of these inputs are the quality of the instructional materials,
abilities and interests of the students, charactcristics of the
participating tnacners, and the’ 1ntellectual climate of the school
and the communlwf.

As a course is being taught, a number of instructional
processes are epplied to and interact with thesc inputs. Students
are exposed to instructional media, activity sheets, and booklets
in the American Industry course. Teachers are exposed to new
materials and ideas and their associates become aware of a now
curriculum, All of these on-going actions and activities are
embraced in the processes domain. This domain can generate a .
conbinuous flow of vital information during the time the course is
in progress. However, it requires systematic monitoring.and a
relatively rapid feedback process.

The third domain consists of the products or outcomes of the
stuly of Amorican Industry. It is concerned with the nature of
. the student at tho end of the course, impregsions of the teachers,
reactiona by'acnlnmstrators and staff members at the school, and
opinions of the parents.

Figure 2 gives a grephic presentation of those domains and
illustrates the relationship between them. Examples of data
collaction procedures and instruments’ for each domain are presented
in the next section.

The evaluation domaing identify the sources of 1nformat10n in
the ‘evaluation. Equally important are the types of dats collected
" énd the collection schedule. Figure 3 depicts tho strategy utilized
in developing and evaluating learning expedicnts.. The ball at the
“left symbolizes tho basic role the Projeet's rationale plays in
each action and decision. Initial tryouts of materials, learning
activities, or instructional mothods probably will not provide
optimum solutions; however, they will provide feedback for further
refinaiaents. These results and rclatlonshipa are indicated by
the spiral line around the solution axis and the decreasing
distance between the two with cach succeeding spiral. This
strategy nay be applied to an entire course, a unit in the course,
or a sub-part of the unit. Its dpplication will depend on the
data required by the rosearcher.

The relatn.onshmps of the linoar distance traversed along
the solution axis during each succecding spiral is denoted by
X>Y>27 in Figure 3. In other words, progress becomes more diffi-
cult with each successive spiral. The first trial identifies
obvious areas in which improvements can be made. A4s these changes
are made, smaller and more subtle problems come to the forefront. .
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Ecch spiral along the solution axis contains five distinct scgments
that reprosent sp-cific steps in the development and evalvation of a
curriculum or & sub-part of it. The first step is o state the objectives
for the course or segment of instruction in as lucid teéxms as ‘posdiblo.
Once the objoctives are stated learning cxpedicnts can be selected or
devaloped to meot them. Ab this point the loarning expedionts arc ready
for a tryout in an instructionel situation. This may be in a regular

g e o e

- classroom or a specizl group of students may be selocted on which to run

the first trials. Data are collccted prior to, during, and at the end

of the trycut to provide the basis for the evaluation. The demains noted
previously identify areas in which to collect informatioun. Interpretation
of the products data is made in rolation to the ingredionts and processes
data as well as in comparison with the performance of the control group.

‘A graphic illustration of a spocific spiral is given in Figure Lh. The

ring which envelopas the spiral comnotes the role of the ingredicnts and
processes data in ovaluating the outcomas of the vest of the learning
expedients.

Upon complction of the cvaluation, the researcher must decide
whether tho objectives were met and il not, the reason(s) for not attain-
ing them., If the dscision is made to continue into another cycle, the
some five steps would be cmploycd. This proccss would bo continued until
a satisfactory level of achicvemont is poached. #Satisfactory! as used
in this contoxt doss not imply that the instructionel materials are
porfect, rather, it means that in rolation to %he othor olements of
instruction being developed the onc under consicderation has been improved
to the point where it would by more affici.cnt to work with another one.

Po the degrec time and resourcas pormd.t, a vericty of measurcrnents
should bo mede during cach ovaluation. Each type o measurcmont has its
biases. Use of several will hopefully isolato thc factual information
frem the random crror and bias factors presunt in spocific types of
measurcment. For instanco, objective tests alléw the evaluator to sample
a proscribod set ¢f behaviors but they penelizo the nonverbal student.
Whoreas essay tests allow tho student to frecly oxpress himself, they
guffer from the lack of scopc in the bohaviors sampled and the objectivity
of the scoring procoss. Observation of gtudonts in the "noxmal! classrool
gsetting and engaging them in discusaion can also help to assess their
compotencics, but viis procecurc in 1tgclf altors the '"mormal! classroom
gituation and is opan to rater bias. However, usc of the data from all three
gources in the analysis can help to identdify the true outcones.

Whon using this approach car. must be talken %o avoid ovarloading any
one porson vith ovaluation forms. gtudents could be inundetad with tests
and rating shoets. Sinco there ars a variety of gources of information,:
this situation usually can bo avoided by scme carcful planning. Tha

" Amorican Tncdustry Project, for cxemple, obtains informatioy from tio . ‘

participating teachsrs, students, guidance counsclors, adninistrators,
the Projoct's supervisor of participating teachers, and tho instructional
matorials. Where possible, simple forms are designed to facilitate
rosponding ard Adrect duplication of dala is avoided with the cxception of
soma colloctad %o usc in determining the roliability of the measuring
techuiques. :
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The following arc some ex camples of tho data contributed to the Project
and their sourca. Indivicdual lessons and other instructional materials e
are rated by the participcting teachsr. Rating sheets ars placed after
each 1LSSOH in the instructor's guides anc accompany the instructional -
media. These forms require two to thres miniutes to compleste and provide
useful information on the structure, contents, and utility of the material
rated. Also, the placymbnt of the rating shects provides systcmatic
fecdback which is important in the cvaluation. The time intervals betwean
feedback prov1cb an 1nulccbnon of the progress of the course. Workshops
and the cnd of the year roport also provide the teachers wmth opportunities
to communicate their quostions, probloms, and opinions of the courses.

Students express their opinions of American Industry courses on two
forms. A free raesponse opinionnaire is completed at the end of the course.
In this form, the student lists the classes he likes and dislikes and the
re ason(s) for his llsulng In addition, he is asked to list his likes and
dislikes relatced to the American Industry course. Several statements in
the rating form pmployoc to evaluate the written maberlﬁls focus on the
students! opwnlons of the quality and utility of the instructional materials.
The students' knowledge of industry and problem solving skills are assessed
by means of tha Project's achievement test. This tast has objective and
essay portions. Their interests and activities are recorded on the Project's
Student Questionnaire which is comprised of items sclected from Project
TALENT 'S Student Information Blank (196l).

Guidance counsclors provide ability and rcading test scoras to the
Projcct. Administrators complete a form which describes the “resources available
in their schools and the curriculum offerings. They also comment on their

.school's relationship with the Project and raisec any questions they may have.

The supervisor of participating tcachers attompts to visit each partici-

"pating teachier once: a month while school is in sossion. During these visits;

he records the prograss and problems identificd bj the participating- teacner.
He also notcs the activitics of the classes and interviews 1nd1V1dual
students.

A more subtle but very appropriate source of information is the condi-
tion of the instructionzl material when it is rcturned to the Project. S
Materials that have been uvsed will show signs of wear, pencil or pen marks,
and smudges. For example, several of the Project's overhead transparcncies
have a place to write in comments as the class discussion progresscs. A

-elean transpercucy and mask indicate that it was not used in the manner it

was designed for. Booklets with cloan covers and ulght blndlngs suggest
that they were not opoened very frbquently ,
The data collected are channsled to the rcscarch spb01a11sL for "
analysis and interprctation. During this stage of the cvaluation, several
comparisons arc completed. Comparisons are made between the students in
the American Incdustry classes and the students in the control groups.
In as many schools as feasible, experimental designs are used for the
cvaluation. Howover, in scne sxtu,tlons this is not possiblc and quasi-

experimcntal designs have to be substituted.
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Data from American Industry classes during previous school terms
are also uscd in the analysis to identify any improvement or deteriora-
tion in performance OVer the given time period. These changes can
then be correlated with revisions made in tho courses, instructional'
materials, and teaching nzthods. ' ‘ o . -

~ The effects or products of the study of Americcn Incustry can
also be associdted with the appropriate ingredients and processes;
An example of the interrelationship between tic three domains is .
provided by the evaluation of the student booklets used in American
Industry classes. The following data are collcctoed: o

Ingredicnts

Reading lcvel of
each booklet (Dalc-
Chall formula)

Reading ability of
the -students

Procasses

Peacher descrip-
+jons of uses made
of the booklcts
(Feecback form) -

Supervisor's of
Participating

Products

Student opinions

on reading level .

and content

(Reading form)

Teacher opinions
of the utility

of the booklets
(Feedback form)

Teachers obscerva-

(Reading test)
R . tions of the class- ..

e - . " poom use of tie
booklets
Genzral ability of Signs of wear and ‘ Student'.{":'
usagzs on the book- achievement

the students
C v lots -

If student achievement is low in-an area thoroughly. discussed in

"the booklets,; the ossible cause or causes can be .defined and evaluated.
3 .

For instance, the students may not beable to read. the material. This
can be assessed by comparing the reading level of the material, the
students! reading abilities, and their opinion of the readability of
the material. In likc manner, other causes of variations in performance
may be determined. - R : . R
Most of .this information is very important to the curriculum

" gpecialist. In sone instances it will verify his docisions--in others

it will point out ncw directions or problem areas which need attention.
Hence, it is important that the rescarcher work closely with the curri-
culun developer and that they comprehend each other's problems. On the
American Industry Projcct this has been accomplishcd with substantial
benefits to both functions. : :
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Selected Evaluvation Procedures,.-Instruments, and OQutcomes

g

.., Previous pages have described the general nature and purpose of the
evaluation system devalopcd for the Amorican Tncustry Project. Some of
the evaluation procedures; date gathoring instruients, and resulis. will
now be preschted to illustrate how the system works and the type of out-
puts generated by it. This is not a complete cmumeration, rather, it is
-a sample to domonstirate’ the characteristics of the system and the types
of data colicched. ' *A full report on.the research carried out by the
Project will not bc available until late in 1969.

——
.

Organization of the Instructor's Guide for Level I

Onc of the first problems encountered by the Qprriculum specialist
was the design of a functional jnstructor's guide. This guide had to be
flexible enough to bo employed in & variody.of industrial arts labora-

. torics by industrial afts ‘teachers with diverse backgrounds. At the same
time, it had vo embody the Americarn IThdustry Project's rationale and take
into account the naturc of the lecarning process.

Three separatc aspects were involved.in designing the guide:. (1) design
. of the formet, (2) selection of the content, anc (3). specification of the
' sequence of material. All three of these clements are discussed in detail
»dn.a paper by Richard Gebhart (1963). Thus,-this paper will review them to
the degreec nedessary to make the data gathering procedures and the resulting
. -data meaningful. ' :
The lesson formet cvolved over a three yoar period of experimentation :
with various forms. In the present form, each losson consists of objectives
scope of the lesson, rcfercences; and content outline. Thz content portion
of:the lesson is written in narrative form. Material that is to be dis-
cussed. or covered in discovery mode is seét olf in parentheses. Lessons N
vary in detail depeanding upon’ thc teachers'. backgrounds in the arca involved. .*
For examplc, the marketing lessons were writton in a very detailed fashion k
while the processcs lessons containcd concise outlincs. Another feature of
the content portion of the lesson was thc provision for utilizing instruc- |
tionzl media. Instructions for using, the narration, and the discussion I
questions were placed at the point in the lesson where the instructional. .
nedia was to bo used. ' !
Evidence on the utility and effectiveness of this lesson format and the
design of the lesson content is prosentod in Table 1. The two items '
directly related to the format of the lossons in the guide, numbers seven- |
tcen and thirty-nine indicate that the format —is~fwnotional and casy to J
follow. There is evidence that the teachers had some problems interpreting |
the parentheses (item twenty-two). e e |
. o N e . ' N

PSS
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Most of the toachers felt that the lessons went into sufficient
depth and provided enough information (items twenty-one and thirty-
three). However, there were enough uncertain and agrec responscs on
jtem twenty-onc to stimulate further investigation of specific weak- -
nesses. As a result, additional instructional materials were mailed to
the teachers and workshop presentations were selectad to provide morc
content background for the participating teachers. About seventy
per cent of the teachors responded that they could understand the
material in the guide (item cight). The actions nentioned above should
also help the thirty per cent who had problems comprchending some or
21l of the guide.’ .

Over eighty per cent of the participating teachers had 1little or
no trouble integrating the instructional nedia with the lessons during

" their instruction (item thirty-four). This infommation substantiated the

decision to include the scripts and dircctions for the utilization of = .-
the media at the point in the instructional scquence at which they were

“to be uscd.

. - A more difficult and intriguing problem was posced by the question
of the best sequence in which to study the concepts and structure of
industry. Psychological research suggested thot a cyclical presentation
of the subject matter would be most efficient. Through encounter with
learning expsriences related to 2 concept in a varicty of situations and
contexts the student has & chance to periodically rcfresh his memory
and embellish this concept of the material being studied, To illustrate
this point, consider the cyclical study of the conccpt of communication.
In his first contact with the materials and activities related to this
concept, the student will have only a slight knowledge of the other
concepts in the structure of industry. Hence, the concept of communica-
tion formed by this student will be relatively simple and will be comnected
to only a fow industrial referents. However, as the study of Amcrican
Industry progrosses throughout the school year, communication in its
various forms will be revisited on several occasions. By mcans of this
sequence, the student will experience communication activities in such
arecas as planning, production, management, procurcment, and marketing. -
Thus, instead of forming a unidimensional concept, the student's concept
of communication will have n dimensions wherc n should at least approach
tuelve and may exceed this number.

Pwo tochniques developed by Gagne' (1965) were cmployed to determine
the information and sequence of information to present in each cycle.
Starting with the problem solving. and knowladge of industry objectives
established for the first course, the curriculwn spccialist and the
research specialist detormined the knowledges, concepts, and skills required
to atiein those objoctives. The analysia procecded from the two broad objec~
tives back to ths characteristics of the incoming students. Care was taken
to identify lagical and complete scqucnces of learning. Figure 5 presents
a very brief swxary of tho taxonomical breakdovm that resulted.

o T e T
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After this analysis had been completed, the course outlinc was
established in final form. (Figure 6 gives the Level I course outline
and identifies -the cycles in rod.) Lesson thames werc delineated and specific
skills and information wecre allocated to the lessons on the basis of the o
anelysis discussed in the previous paragraph. The information in the
I lessons included the appropriate interrelationships among the concepts.
‘ These interrelationships arc vital to the study of the complete structure
of industry. Writing assignments were then made.
Although care had been taken in planning and analyzing the content
prior to writing, thore was still a question as to the structure and
content of the output. With gaveral writers and pauses to complete other
jobs there was a distinct possibility that some clements had been left out

or placed in improper perspective. To evaluate this possibility, a lesson

analysis procedurc was developed by the research spccialist.
An analysis matrix was developed with numerical 1labels for each
concept, the attributes of the definition of industry, and the basic terms
on the horizontal. axis. The vertical axis in part one of the analysis sheet
1isted the major portions of the lesson. ‘In the sccond part, which was
concerncd with the interrelationships ostablished with other congepts, the
vertical axis had the same categorics as the horizontal axis. )
Pable 2 prescabs the concepts, attributes, basic terms and the
numerical labels used in the analysis. Output from an analysis of the
N first communic¢ation lesson in Urnit IIT is given in Table 3. Figures within
(./ the matrix represeut lovels in the taxonomy for the cognitive domain
' developed by Bloom. The left~hand column identifics in order the low
taxonomy level present in the introduction, the high taxonomy level present, -
the manber of instances at each taxonomy level, any introductory activity R
utilized, and the industrial problems included. The samc sequence is
utilized for the body and sunmary portions of the first part of the analysis.
A further explanation wouvld probably be hclpful in conveying the
meaning of ‘'inatances! as cmployed within the context of this analysis. By | _ )
jnstance is meant a unitery bit of instruction which can stand by itself. o
Consider, for example, & apecific illustration of communication in industry
such as producing too fow parvs bacause of faulty instructions. This '
provides an "instance” to discuss in introducing the study of communication.’
As soon as tho class directs its attention to another illustration or topic,-
a new "instance' is encountered. B
A review of the output in Table 3, discloscs that the introduction
contained one instance at the Piprst level in the cognitive taxonomy related
to commnication. In addition, there is one reforence to industry indicated
by the 1 in column 0. Tho body of the lesaon starts at level one in the
cognitive hawonomy and moves into the second level. 1In other worils, ths
students are rejuired to interpret and translate material related to
instruction. Also, the atiributes of communication are mentioncd (note the
| 1 4n the column labeled 50).
' Finally, in the summary the students review thc material and the
teacher testa tlieir coucept of communication by asking them to apply it to
a unigue situation. This post? is indicated by the three at the high
taxoncm: leval,




LEVEL T - AMERICAN INDUSTRY COURSE OQUILIN

TEACHER DIRECTED

Unit iI

Units and Features

Unit I ‘Industry Today

1. Introduction to American
industry
. Resources of industry
« The environment of induglzy
Te~The—ta5iT Pz efdadustry

4

Unit I The Evolution of Industry

1. {he needs of man

2. search for greater
g pyroductivity .
3. Sdne effects of man's

Qursb-for—pradushisy]

"Organizing an Enterprise

1. Communication
2. Research

3. Management

li. Finance

5. Property.

6. Energy

Operating an Enterprise

1. Relationshiyps
2. Procuremenv
3. Materials
. Processes
5. Production

Unit V Distributing Producs and
Services

1. Marketing

M LRI '4_

Unit § The Fubure of Industry

1, State of the art
2. Reagons for change
3. Future expectations

Unit VI The Students' Business Venture

l. Development
.2+ Fabrication
3. Marketing
).I. . E}falua‘bion

Figure &

Unit Thene

~ Let's analyze

industry.

+

< The needs of
an and why he
progressed.

- Lotls start a

businesae.

~ Let's prcduce
using modern
production
methods.

~ Why does g-pro-
duct soXl.?

~ Yhere do we go
rom here?

The students
zrganize, pro-
dhce, and sell.

STUDEIT BIRECTED

ot
s

€




NUMERICAL LABELS FOR THE AMERICAN TNDUSTRY
STRUCTURE AND DEFINITION

A. Ball Concepts

Numerical Label Concept

eessssssssse Qommunication
ceessessssses Transportation
ceiessscsess Finance
cesesscseses Property
cesesessesss ReSCarch
cecessssssss Procurement
ceseessssess Rolationships
cesesesssess Marketing

10 ceseeeenesse Management

1l ..eceeeesse. Production

12 .c.eeeseeeee Materials

13 seceeeeeeees Processes :
1y seeeeveesees Energy 4

0 O3 O\ LETN

(:? B. Ring Concepts
Numerical Label Concept

20 cececceessss GOvernment

2] ..ccc0e00004 Private Property
22 4.esssssesss ResoOurces

23 seeseeesesss Competition

2l v.eeeveeeee. Public Interest

C. Attributes of the definition of industry:

Numerical Lébel Concept

UO veeeeeeeesss Institution in our society (also indicates
: the entire definition of industry)

b1 eveeeveeess. Applies knowledge

U2 veeeeneeeee. Utilizes resources (human and natural) .

b3 ..eceeeeess. Produces goods and services

b veeeeeeesss. Hoets nceds of man

b5 eeeeeeeseess For monetary profit

D. O@her basic terms usod:

yymerical Label Concepl

BO ...o.o00ees. Attributes, characteristics, or similarities
Bl seeeeesesnss Concept, concoptual
60 vivveeseeers Productivity '

TO weueeesaeses Student booklets and/or reading materials

A

©
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A look at ths inﬁéfrelationships matrixﬁip the bottom,portion,of, ..
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Table 3 reveals that the concept of communication was related to

industry.

During Unit I the students acquired a cornzept of industry,
now, in Unit IIT they start to study the major concepts encompassed
-dn the Project's structure of industry.

Hence; this interrelationshilp

" ds logical and is in proper sequence to demonstrate the role of communi-
cation in industry. . L . ; ! :

‘ All of. the lesgons -in the Level I instructor's gulde’ have been
analyzed with this procecdure. In addition to the output for each
Jesson, the data cards can be sortéd to, prdvide a listing of each

-lesson in which a concept appears. -Placing these in the seqaence in

which the lesgons appear in the guide reveals the sequence and
distribution of the instructional materials related to each concept.
These can then be checked against the original design of +the guide.:
For instance, on 2 previous page it was noted that the guide would be

- written to present materials related to communication at several points

wlthin the course.

One example given was the role of communication in

advertising, thus, one should f£ind this noted in the analysis for one

or more of the merlieting lessons.

Indeed, the analysis for lesson four

in Unit IV indicales that the mavketing concept, number 9, is interrelated
to the communications concept, number 1, as shown in‘the portion of the '
interrvelationships matrix mreproduced below.

"INTERRELATIONSHIPS ‘MATRIX i+ * .

CONCERPTS ATTRID
09 LO¥ 7AX LEVEL
09 HI TAX LEVEL
09 NO AT LOW TAX

09 NO AT HI TAX

c
1
1
5
1
1

P
.
[
-
-~

ONCEPTS. BALL ’ TTRIBUTES °

2 45 6 7 8 910L112131420212223343041424344455051607
02020000020000000000110000
000000000006CO00000000040CG000
0101000 00100D0000000120000
00000000000C0C0CLO0OO00Q01000O0O

Interpretation of the numbers in this matrix indicatos that students
study the relatlonship of communication to advertising starting at the
first level in'the taxondmy and progress to the synthesis level (level

five).

This synthesis is attained through the actual design and production
of advertising. | o

@

The data fram this analysis have been helpful’in making minor revi-

slong in the gulds during the past year.

From this experience, it was

algo evident that this information will be very ussful when a more comple te

study and revisions of the guids are made.

.‘ LX)

. )
4 < ° ¢ . lod
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Up to *his point the vechniques for structuring instructional
materials and reviewing the characteristics of the completed ,
materials have been described;hsyever, one of the most critical
tests remains--the teachers' evaluation of their effectiveness in
the classroom. To acquire this information, feecback sheets were.
placed at the end of each lesson. Item eight in tnhis form asked the
teachers to indicate if the lesson rated fit into the overall
jnstructional sequence. There were 571 responses to this item with
SL7 of these responses indicating that the lesson rated fit into the
instructicnal sequence. Eight responses evaluated a lesson as not
being in proper sequence. And, on sixteen sheets this item was
left blank. Ttem five in the feedback form provides. information
on the structure of the lessons. Only eleven of the 56l responses

.40 this item said that the lesson was not logically. structured. Thus,

the data provide conclusive evidence of the logical structure and
sequence built into the instructional materials. -
Whereas the instructional materials discussed in this section
had to be constructed on the basis of techniques that had not had
extensive use or formal cvaluation, the data collected during
the development and tryout phases provided an esscntial source of
jnformation for evaluating the quality of these materials. In
addition, these data can also be used to assess the validity of the
procedurces employed in developing the instructional materials.
The operating characteristics of the data collection procedures
provide evidence on their efficiency and utility. Thus, relevant
information exists for further revisions of the materials, the
procedures used in constructing them are substantiated by empirical
evidence, and the characteristics of the data gathering system are
known.

Products of thc Study of American Industry--S.udent Outcomes

Two aspects of the evaluation of student ovtcomes will be reviewed
in the ensning pages. First, a brief description of the Project's
achievement teut and a general overview of the performance of the
experimental and control groups on the test will be given. Second,
selected attitudes, interests, and opinions of a sample of tho
students involved in the avaluation will be summerized and discussed.

Since the American Industry .courses wer: based on a unique set
of concepts and ctructurc of the knowledges of industry, an achieve-
ment test had to be constructed to measure thesc constructs and
content. As the specifications for the test were distilled the
decision was made to limit the time required to complete this
instrument to approximatcly fifty minutes. This was done to reduce
the zmount of time the students spent completing cvaluation forms
and to deter an overemphasis on éne evaluation technique. If the
group of students iit the evaluation had been larger, tests could
have been made for each concept arca and administoered to sub-samples
of the group.
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The basic task in writing the test was one of devising items that
would efficiently sample behaviors critical to the objectives of the
Ameridin Industry courses. Since the essential aspects of these courses

were the study of concepts, the solving of problems, and the- studj of .. .
structure, the majority of the 1tums in the test were related to one or
more of these elecmonts. In addition, somz itoms at the knowledge’ "level
were included to assess the validity of the texonomical structure of the
levels of learning posited in Figure 5. -

Items werce written for éach conceptual arca and problems were
defined which would cut across several conceptual arecas in order to test
the knowledge of the interrelationships of the concepts. . In addition,
several items were written which counld be answered on the basis of "pure"
conceptual thinking- without recoursé to the concepts of industry. |
Approxinately eighty per cent of the items in the final form of the test
were-concerncd vith-applying the concepts and structure of industry to .
problems or situations in industry. Five per cent tested conceptuial
thinking and the remaining fifteen per cent assessed fdctual knowledge.

?he ditems in the objective portion of the test are four choice
multip1e~choice'questions. In most instancecs—a problam. 31tuat10n
provides the basis for the item stoms. Waen pOSSlblb the alternative
responses for an item werce constructed to provide information on the
rusponder s cognltlvu structure or lack of knowledge.. .An illustration
of this is given by the test item reproduced in Table L. 1In this
problem, .the distractors disclese whether the student has information T
on the cost, insulative qualities, and strength’ of- common.materials. . L
If, for example, a student thought that materials wecre selected for
thelr strength, he would select D as the appropriate choice. - : - 5

-.The .rasponseg, distributions for all of the Am»rlcan Industry and
control group students ‘on this item aray — - - . ..o

Response o American Industry ‘ Control
A R 2 S 11.L%
B . | 74.1% oL 57.0% )
c | 13.9% - 21.2%
D L.7% . 10.h%

These data indicate that the; control group students are more 11kely to
base their choices on the more sallent characteristics of materials.

Comparisons can also be made between a control group and the
classes taught by a specific teacher to determinc if a particular bias
is jnherent in his instruction. For example, last year it was found
that the students in one school were prone to sclect the distractor
basad on the finance concept when it was included in an item. This
fact was communicated back te the teacher. In addition, this informa-
tion suggested a need for problem solving exercises to develop the
students' ability to deal with several relevant factors when solving a
problen.




CATEGORIZATION FORM FOR EVALUATION ITEMS .

Directions: Fields zre defined by capital letters; card columns by numbers
- reprocduced on the master sheet. Numbers or signs written on
this form are to be punched in the columns designated under the

blank.
A. Item number; EL ~Q‘;Q 5 0
- 123475
.Concepts evaluated: B. First order: b 1 2.0 0 0
. SR 6778 91011
C. -Sécond order: b 0 1.0 0 O D. Third order: b 0 8.0 0.0
1213141516 17 181920212223
E. Fourth order: b O L. 0°0 O F. BRelative Emphasis
2L 25 26 27 28 29 ‘ on concept order:
G. Taxonomy level: b L. 0 00 " H. Type of item b 0
o 33 3L 35 36 37 . 3839
I. Difficulty: b 6 5.6 (%) ~J. Discrimination: b
I1 52 I3 LL - 15

Author of . item:

s Gmean Gty  CoeEatD  Gparme—

Why would mahogany paneling be used in
the office of the president of an
enterprise?

A. To reduce building costs
#B. 'To communicate his’ status

-C. To improve the insulation of the office
D. To strengthen the office walls

>
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. Fach test item was written on the form presented in Figure L..

_ The information recorded in the first portion 6f the form identifies

the concept or concepts related to the question: Ir this example

. the concepts are materials (12), communication (1), relationships (8),

and finance (). Each of these would have an equal bearing on the

. golution; thus, the relative emphasis is rated as equal (1).

This item requirves analysis of the situation given in the stem.
Therefore, it is placed at level four in the cognitive taxonomy.
Naturally, this essumes that the students have not seen this problem
before. To insure this, the Project maintains the"schievemént test as

& secure test and does not distribute it with the instructlonal

materials or release it for review. Item type is listed as multiple-
choice (1). The numbers representing the varicus types of items are
arbitrarily assigned labels. ; S | F
Difficulty and discrimination values accrued ag the item was
administered to various groups. Whenever possible, test items were

" tried out on a pilot group prior to their use in the formal évaluation.

I TMNO
. 36

36 .

- .36
36

After an iten was placed in the achievement test, information ion its-
operating characteristics was obtained from thée Generalized Item and
Test Analysis Program (GITAP) developed by Dr. Baker at the University
of Wisconsin (1966). A sample of the output from this program for the
item in Table L is reproduced below. S

CHOICE WI  NR DIFFICULTY R X50 BETA
1 -0 .2 . J.04nk . =.1729  =9.8411  “L.1755

2 -1 29 6445 . U5408° © —.6802 © . «6430

3 0 10- T a2222- Z.5728 ~1.3305 . 6987

4 0 4 L0889 . —.0300  =-14.9671 ~.0903

- ?

Starting at the left, the first three columns identify the 4tem, the
response choices, and the waight glven %o each response. (A weight .

of 1 is given to the correct response in this example.) The next two
columns 1ist the mmber of students selecting each response and the
proportion rerresented by these numbers. Columm five gives the

biserial item-criterion correlation: " In"this analysils, the test. score. ..
is the criterion. The last two columns present the parameters for the
item characteristics curve (Baker, 196L) . XSO identifies the point on the
eriterion scale, distribution.of total test scores,. 3t which half of the
people with the given criterion score selected the response under
congideration. These values .are in the 'standard devlation units of the
total test score distribution. Hence, fifty per cent of the pedple with
test scores .68 standard deviation units below the mean test score '

‘'would select the correct choice for this item. Beta gives an approxi-’
.mate value of the scope of the item characteristlcs curve at Xgg and

indicates the discriminating power of the item. For this administration
of the item, these parameters indicate that the item is relatively easy
and has positive discrimination. .




. GITAP 2lso calculates test reliability utilizing the Hoyt
analysis of variancc metnod. Reliesbilities for the Project's
achievement test calculated on the basis of test results from
jndividual Americen Incdustry classes range from .74 to .91. 'The
median value of these reliesbilities is .32. No doubt these
reliabilities could be improvad by discarding the items which
usually discriminatc poorly. However, the decision to keep or
discard has not been made on this basis alone. Equally important
was the nature of the item and the information it contributed to
the evaluation. In other words, if thcre was no observable
defect in the item and it provided important deta, the item was
kept in the test and questions were raised concarning the reasons
for the poor results on this item. Most of these questions lead
to a raview of the ingredients and procsesses information related
to the output being studicd. ‘

Content validity of the achicvement test was ralatively easy
to establish. The item form shown in Figure L clearly definas
the concept arcas and interrelations measured by sach item. And,
the taxonomy level is identified. With this information items
can be selected to evaluate all of the concepts ond & portion of -
the interrelationships in the Project's structurc of Industry.
Dstermination of construct and criterion-related validity will
have to await further data collection.

A general analysis of the test results during the 1967-63
school year disclosed the following outcomes for the eighteen
and thirty-six weck courses. '

Length of Course Cutcomos of Comparisons: American Industry
: vs. Control Groups

A.I. Same A.I. Better-- A.I. Significantly

Lower Not Signifi- . stter, P<L.05
cant .
18 Week Course 5 3 3
36 Weck Course 1 o 3 L

d,

As could be expected, the thirty-six week courses produce proportion-
ally more significant results than the shorter coursz. Likewise, the
longer course has proportionately more comparisons thot favor American
Industry but do not attain significance (differences betwacn tast means
in this category range from 1.5 - L points). In contrast, the
eighteen week course has several comparisons in which the means of the
experiméntal 'and control groups are for all practical purposes the

same (differencos in this category are less than on2 point). One
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Americen Tndustry class achicved less than the control group
(X@rxc = -1.5). Howesver, this comparison was made in‘a quasié'
experimental design in which the control group had higher ability
scores. : o

More detailed analyses may change the composition of the
"pA.T. Lower," "Same," end "A.I. Batter" categories. Howdver, there
should be little if any change in the nsignificant? category. At
the present time, the data collected in the evaluation are being
placed on a disk file for officient retricval and mor: sophisticated
analyses. These analyses should produce & more definitive picture
of the effects of the study of Amorican Industry and the causes of
these effects. ' o

The ensuing paragrephs present and discuss responses on a
student opinionnairc complcted 2% the end of the school term. Some
interesting differences appear and the data also provide the basis
for establishing some correlates betwoen performence on the achicve-
ment test and the learning activities encounterasd by the students.

At the end of the 1967-63 school year students in a sample of
the American Industry and control classes, were asked to respond to
the forty statements listed in Tables 5 and 6. Five responses were
designated on the recponsc shect: M"atrongly disagree, ™ ndisagree,"
mundecided, " "agree," and "strongly agrec.”' 1In Tables 5 and 6 these
responses are represented by SD, Dy U A, and’ sS4 rospectively. The
sixth heading, NR, indicates the number not responding.

Table 5 gives a summary of the rosponses made by tic American
Tndustry students who completed the opinionnairc. Table 6 presents a
gimilar sumary for students who did not take Amcricen Industry. In
both tables the first figure in cach column gives the totel number of
gtudents marking thc given response. The second figure in parentheses,
14sts the per cent of tihe group that marked the response.

Data in these tables do not represent all of the studonts encompassed
in the Project's evzluation. A random samplo of schools was selected in
order to reduce the total time recquired to complete avaluation instruments
in the participating centers. Also, the variation in eveluation designs
within the selected schools resulted in the differcnce in number between
the American Industry and control groups.

The analyses reporied in subsequent paragraphs are based on the
dzta in Tables 5 and 6. As nofed above, these data are summed over
several schools and grade levels. In addition, it was assumcd that the
level of measurement represented by the rosponse area between 5D and SA
was ordinrl.” Hence, statistical tests werc sulactod to eveluate ordinal
data and the analysis in general wes xopt at a gross level. These are
two important constrcints but thoy do not reducc the value of the data
in answering certain important quastions as will be pointed out later.

Four genueral arcas wers designated witiin which to construct items :
for the opiniomnaire. Thesc areas were occupational behaviors, attitude toward

4




' Tables 5 and 6.; First, -chi square values were calculated for the American
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industry, interest in industry, and class activiiies. BEach of these areas

was selected because it would provide relevant data. The first three

pertain to general outcomes of the course. Tha last category, class activities,
concerns specific opinions related to the naturé of industry and the.structure
of the American Industry course. It was included to assess the effects of
various learning ‘conditions and activities built into the course.- '

The areas and the numbefs of the iﬁems encompassed in each are listed
below: .

Occupational Attitude Toward .Interest In =~ Class
Behaviors Industry Industry Activities
P 3
13 S 2 11
35 9 | - 5 | 12
38 ;10 ‘ 6 16 -
39 o 15 a7
18 20 23
19 o2, 2,
21 29 . 26
2 3l 27
28 | o 32.
L | 37
| 31 ; - .
B
. 36,
) ho ’ 4...,.

Two statiéticai comparisons ﬁere made using the data that appear in

Industry and control group data on each item. Next, the two groups were
compared on the complete set of responses in each category. -

:  The values obtalned for the chi square statistic disclosed significant
differences, P<.05, on ten items. PFurther investigation of these items
revealed that in each case the response patterns favored the American ,
Industry students. The significant items and the categories in which they




- are located are listed below.

A. Occupational behaviors

Item 13. I will probably work in industry.

Item 38. There are many job opportunities in industry that
: I did not know about before taking this class.
B, Attitude toward industry
Item 21. Industry has 1itt1¢ influente on me.
Item 25. Industry charges too much for its ppoéucts.
Item 28. Iﬁdustry offers a varlety of Job opportunities.

Item 31, I have greater appreciation for industry after
studying it in class.

Item 36. Products produced by'industry are usually of low
' quality. |

Item L40. Industry'prov1des an opportunity for people to
(jf develop their abilities.

Item 6, I find it interesting to look at the designs used
used in the products sold in local stores.

\
2

- Cs  Interest in indﬁstry | ' o
D. Class activities , ‘,
Item.26. I had a chance in this class to develop some of
my'ideas for products.

Of the four categories, attitudes toward industry and occupational
behaviors apparently are influenced most strongly by the study of American
Industry. However, the significant items in the remaining two categories
also shed light on the outcomes of the study of American Industry. For
instance, the responses on item 26-indicate that the American Industry ) )
students had a greater opportunity to solve problems in class. '

The second analysis entailed a comparison of the total set of responses
within each category. For this analysis, the responses SD, D, U, A, and SA
were given the values 1, 2, 3, L, and 5 with five being assigned to the most
favorable response. The mean response was then calculated for each group on
each item. Comparisons were made on each item to determine which group
responded more favorably. In additlon, the response patterns were checked to
determine what effect a change in scale values would have on the results. In
other words, 1f the extreme responses received more weight, what would
happen to the results? These effects were also recorded. Table 7 presents

0’.
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a summary 6f these data dnd the comparisons on individual items.

, The. exact probability of obtaining the results found in each category
was calculated by employing the binomial expansion. Use of this statistic
was based on the null hypothesis that the responses of the American Industry
and control groups represent the same opinions and behaviors. If this

. *. hypothesis is true, then either group should have an equal chance .of

responding more favorably 4o any given item in the opinionnaire. To :
11lustrate this, consider .ths items in the attitude toward industry category.
If the conditions in the null hypothesis were true, one would expect that
each group would have sbout the same number of items on which its members
responded more favorably. However, in this administration the American
Industry group responded more favorably on twelve.of the fifteen items. The
probability of attaining this result if the null hypothesls were true is
less than four chances in a thousand.

Outcomes of two of the analyses remain the same under both scaling
procedures. American Industry students exhibit a significantly more
favorable attitude towerd industry (P<L.00)) .and response to the items
related to their class activities (F<033). C '

No significant differences were observed in the remaining two
categories. Nelther scaling procedure would appear to affect these results.
The occupational behavior category contains only five items and, thus, all
of the comparisons would have to favor one group in order to attain a
significant difference. In the interest in industry category, the compari-
gons favor the American Industry students, P<.09, but do not exceed the
c ommonly .accepted significance level of .05.

-

An analysis of these results reveals several interesting outcomes.
The chi square tests identify ten items in which there is,a signifi-

cant difference between the response patterns of the Amerlcan Industry’
students and the control groups. All of these dlfferences favor the
American Industry students, a fact that is of considerable significance
in itself, Moreover, each category in the opinionnaire has one or.more
4tens on which a significantly different response pattern was found.

This indicates that the study American Industry had some effect in each of
these areas.

Amalysis of the complete set of -individual item comparisons for each
category indicated that the American Industry students responded more |
favorably on the attitude toward industry and class activities ltems.

Hence, it would appear that the American Industry students have had a
positive shift in their attitudes toward industry. They also show a more
positive attitude toward the opportunities and products associated with
dndustry. No doubt some of this positive effect carrles over to item 13

in which a significantly larger number of American Industry students express
a preference for working in industry. ~ ~ ,

The significant difference found in the set of items related to class
activities may be of greater interest -to the Project staff than to other .
people since these dtems avs somewhat specific fo the design of the
American Industry courses. However, few people will probably quarrel with
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with the educational relevance of the significant difference found on

item 26 which reads "I had a chance in this class to develop some of my
ideas for products." These data are germane to the Project's objective to
develop the problem solving ablllty of students. The reader.is encouraged
to review the results on the remaining items in this category and Jjudge
their relevance for his work.

In the area of occupational behaviors, the two items, 13 and 38, which
were significantly different in the chi square tests indicate that the study
of lmerican Industry increases the students perspectives of the jobs
available in industry and their interest in seeking employment in one of
them. Both of these effects are important and relevant to the contemporary
educational scene. '

As noted in the first part of this _report, the data in Tables 1 and
2 vere obtained from several schools. There was scme concern that one or
two schools might contribute most to the effects observed. However, review
of the restlts in the individual schools indicated that the statistics for
individual classes varied only slightly from those given in Tables 5, 6
and 7.

Cther interesting facts of a noncomparative nature can be found in the-
data reported. Student interest in visiting a business, for example, was
very high in both the American Industry and control groups. This would
appear to be a good learning activity to satisfy student interests and
develop new insights into industry. Also, a large number in both groups,
about 75 per cent, were aware of the changing nature of Jjobs in industry.
The reader's interest may delineate further items and data of interest as
he reads the tables.

Summary

The evaluation system described in this paper #as designed to provide

" data for evaluation and curriculum decisions. Outcomes of the study of
Anmerican Industry form the basic criteria for making judgments and decisions.
In addition, data related to the characteristics of the ingredients and the
learning and instructional processes are collected. This information
provides a basis for defining the causes of the outcomes, determining
differential effects of the study of Amerdcan Industry, and isolating the
elements that need further study. - Specific data collection procedures and
instruments were developed to acquire the needed information. Thus, for
example, the achievement test was designed to provide data on the essential
elements in the Project's rationale instead of selecting items that would
maximize differences between the experimental -and control groups.

Studies reported in the previous section illusirate the types of data
collected. Also they give some evidence of the effects of the study of
American Industry. These reportg,.however, are based on a general analysis
of the data. A complete evaluation report will be completed next year.
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TABLE 7

Compariscn of Average Response Values

Category Average Response Values Effects of Rescaling
~ American Result of |Efféct. Possible Result of
. Industry Control Comparisonjon A.I. New Comparison
Occupational Behavior ‘ -
cesesecsns cecece tececsesas . 3.19 3.21 - C - C
cececetesaccessesettaranans 3.18 2.7 A.X + A.I.
35 ceeennes ceassesssssssvssses 2.95 2.77 A.I + A.T.
38 tetseccncnnnan sessces iescae 3.51 3.38 AT . -
39 eccesececccsccocsscannsnnnns e 3.22 2.98 AT i + .I.
Attitude Toward Industry
erereneeeaen erreeen oo 3.96 3.85 A.I. + . A.I.
cesscses cevesssnsns secnse 3.h2 3.20 A.TI. + A.I.
cos cecscscscsssscssse 11.2] .19 A.T. + A.TI..
chececsssssesssosssnscse e 3.42 3.25 A.I. + A.T.
00000000000 s 0000 e 3000008 3-75 3-67 A-I. , had
coe ceesecessccnca 4.25 4.10 A.X. I A.I.
so o . 000000000000 04 . 3-77 3-75 A-I. g - C
ceceveesssecssssnssns . 3.04 2.7h A.I. Lo+ A.T.
tesescsnens cecsvcsccassceese 3.02 1.54 A.T. . A.I.
cesescecne cosesse cescerasans .08 3.79 A.X Pt A.T.
R eec o RN 3.19 3918 A.I : '* A.-I-
ceeesesscscscsavsascsnns 3.64 3.28 AT, 1+ A.T.
cocossenacas coese 3.10 3.i5 C o
cececcccsssnass cecsssrassas 2.73 2.27 A.T. + A.I.
cevescessesesecoscens s . 3.98 3.67 A.I. + A.T.
Interest in Industry
Y (T IS 3.95 A.T. + A.I.
ceccecscssestssnascsenesces 3.90 3.76 AT, + A.T1.
ecesesesssecssnsosscsnsssses 3,27 2.98 A.I. B A.I.
R I 1V 3.20 AI.. - O A.I.
cseesssncencnsns cessve eee 3.27 3.26 A.I. p o+ “A.TI.
essec e ssoee o00cse e s 3036 B-ho . t . - G
Gesecsssseccssccescsan . 3.45 3.28 A.T. P+ A.I.
800000100000 00pet0sssssesse 3036 3-66 C ,; - C
ceseanaes P I8 1T 3.4 c .- c
Class Activities 5
Geeecosesscacsssnnsccccssses 3072 3.58 A.I. + AT,
. coevecasescsssescsces .21 L.05 . AT . * A.T.
cesss cecesscsscssssces 11232 h.32 Even v 0 c
ctecssscsecsessscaasassanes h.18 4.30 C - C
Geeccsecsssssssscessesscsss 1,00 3.99 A.T. - C
ceesesssssecs crececssssesss 11,12 .01 A.I. + AT,
P T S 3.0k A.T. o A.I.
Geecscscccssessssnsess s 3.45 2.99 A.I. + A.I1.
veaos cessssessevsssssan 3491 3.78 A.TI. + A.XI.
Y [ 0 7 3.98 A.I. .+ A.I.
ceccecsccssesessnns cecoarene 1.90 1.78 A.T. { + A.I.




BIBLIOGRAPHY

‘Baker, F.-B. An intersection of test score interpretation and
jtem analysis. J. Educational Meas., 196, 1, 23-28. -

Baker, F. B. Test analysis package: a program for the CDC 1604~
3600 computers. Laboratory of Experimental Design, University
of Wisconsin, 1966. '

Bloom, B. S. Taxonomy of educational objectives--handbook T:
cognitive domain. New York: David McKay Company, Inc., 1956.

Bruner, J. S. The process of education. Cambridge: Harvard University
Press, 1960. .

Face, W. L. and Flug, E. R. F. The establishment of american industry
as a transitional subject between general and vocational education..
' American Industry Proposal to U.S.0.E., Stout State University, o
Menomonie, Wisconsin, 1965. ‘

Flanagan, J. C., Davis, F. B., Dailey, J. T., Shaycoft, M. ¥., orr, D. B.,
Goldberg, I., and Neyman, C. A., Jr. The identification, development,
and utilization of humen talents: the american high school student.

- Pittsburgh: Project TALENT, 196l.

Gagne's; R. M. The conditions of learning. New York: Holt, Rinehart
and Winston, Inc., 1965.

Gebhart, R. H. Developing american industry courses for the secondary
school. fAmerican Industry Project, Stout State University, Menomonie,
Wisconsin, 1968.

Nelson, O. W. The american indﬁstry‘project: development and evaluation.
American Industry Project, Stout State University, Menomonie, Wisconsin,

1967.




